This study was designed to understand the impact of self-antigen load on manifestation of organ specific autoimmunity. Using a transgenic mouse model characterized by CNS hypermyelination, we show that larger myelin content results in greater severity of experimental autoimmune encephalomyelitis attributable to an increased number of microglia within the hypermyelinated brain. We conclude that a larger self-antigen load affects an increase in number of tissue resident antigen presenting cells (APCs) most likely due to compensatory antigen clearance mechanisms thereby enhancing the probability of productive T cell-APC interactions in an antigen abundant environment and results in enhanced severity of autoimmune disease.
Introduction
Total antigenic content within primary lymph nodes constituted by density of cognate peptide-MHC (pMHC) complexes per dendritic cell (DC) as well as total number of antigen presenting DCs determines the efficiency of T cell activation and speed of transition to the effector mode (Henrickson et al., 2008) against foreign antigens. However, there still remains a lack of understanding regarding the significance of self antigen load characterized by unlimited availability within a targeted tissue and its impact on activation of the selfreactive T cell repertoire and progression of autoimmunity. We hypothesized that 'although the content of a self-antigen within the targeted tissue can be considered "infinite" or "unlimited", a larger self-antigen load will lead to more efficient antigen presentation and transition of autoreactive T cells to the activated state thereby predisposing to more severe organ specific autoimmunity under conditions favoring breakdown of tolerance'.
To test our hypothesis and analyze the impact of self antigen content within the tissue on severity of organ specific autoimmunity, we studied the onset and progression of experimental autoimmune encephalomyelitis (EAE) in transgenic mice characterized by CNS hypermyelination (Plp-Akt-DD mice). The Plp-Akt-DD transgenic mouse model was previously designed by us to express the anti-apoptotic serine threonine protein kinase encoding Akt gene under transcriptional control of the myelin proteolipid protein (PLP) promoter that restricts its expression to oligodendrocytes and is characterized by increase in total myelin content in the brain beginning at early stages of development (Flores et al., 2008) . Increase in protein production due to constitutively active Akt expression in various cell types has been previously demonstrated especially in the cardiac hypertrophy models of Akt expression (Shioi et al., 2000; Condorelli et al., 2002; Matsui et al., 2002) and is most likely a consequence of its role in the mammalian target of rapamycin (mTOR) signaling pathway for protein synthesis (Bodine et al., 2001; Rommel et al., 2001; Narayanan et al., 2009) .
Results from our study demonstrate significantly more severe EAE associated pathology in hypermyelinated Plp-Akt-DD transgenic mice compared to their wild type (WT) littermates with "normal" myelin content. Further characterization of disease etiology reveals that increased severity of EAE in hypermyelinated transgenics was due to the presence of a larger number of tissue resident APCs, the microglia within the brain. We conclude that an increase in self antigen load within a tissue even if it is to an already abundant pool of self antigen can affect the onset and progression of autoimmunity. The immunological impact of the increase in antigenic load is a side effect of compensatory antigen clearance mechanisms to maintain tissue homeostasis via increasing the number of phagocytic resident microglia. In addition, we show that a mere increase in the number of resident APCs in the brain Journal of Neuroimmunology 259 (2013) 37-46 
